(Varian AA 240FS, Fast Sequential AAS). Biosolids were also analysed for moisture content (Hach Company, 1999) . Elemental composition analysis of dried (at 105 0 C for 24 hours) biosolids was done on a Perkin Elmer 2400 Series II elemental analyzer (C, H, N) . Ash content was analysed by standard procedures (Hach Company, 1999) .
Nuclear magnetic resonance (NMR) analysis of soluble ligands
A biosolids suspension filtered via an EPDM (ethylene propylene diene monomer) 316L
SS screen gaskets (0.42 mm pore size) was centrifuged (7000 rpm, 15 min) and sediments were collected and mixed with 40% NaOD in D 2 O solvent. Due to the low solubility of biosolids, the volume of solvent was adjusted to ensure maximum solubility of the sample. Increments of 0.75 mL of solvent were added to the sample and centrifuged to collect the supernatant. The remaining biosolids suspension was then treated further in another spike of 0.75mL solvent and re-centrifuged. The process continued until 2 mL of liquid was collected. This was then filtered through 0.2 µm filter (Polyethersulfone membrane, Minisart®) and used for analysis.
Experiments were performed on a Bruker Avance™ III 600 spectrometer operating with a 5 mm PABBO BB probe and z gradient coil. One dimensional 1 H NMR spectra were acquired at 298 K with the Bruker zgesgp pulse sequence with the number of scan at 256.
Examination of fluorescence of soluble fractions

S3
To obtained aqueous samples for excitation-emission matrices (EEM) luminescence spectroscopy analysis, biosolids were diluted using DI water to get concentration of dry biosolids 0.065 g L -1 . The mixture was centrifuged (10 min at 7000 rpm) and an aqueous fraction was filtered through a 0.45 µm filter (Polyethersulfone membrane, Minisart®).
For samples, 10% NaOH was added to adjust pH of the samples to 8.0, 8.5, and 9.0 (for maximal solubility). EEM fluorescence analysis was run on an Agilent Cary Eclipse fluorescence spectrophotometer. The excitation-emission matrix was generated for each sample by scanning with the following settings. Excitation/Emission wavelength were 250-590/300-600 nm. Excitation and emission slits were both set at 5 nm and excitation increment was equal 10 nm. A scan rate of 600 nm/min was used with medium scan control. For each sample fluorescence is reported at the local maximum intensity excitation-emission wavelength pair. Analyses were performed at a laboratory temperature of 21±2°C. Supplemental Table S1 . Atomic ratios of main elements in complex organic mixtures (Hoover and Porges, 1952; Filella et all., 2005) 
